Effects of cardiovascular risk factors on coronary artery remodeling in patients with mild atherosclerosis.
Vascular remodeling counteracts luminal encroachment during the progression of coronary artery disease (CAD) and modulates the manifestation of hemodynamically significant lesions. However, the role of cardiovascular risk factors for coronary remodeling has not been fully clarified. Therefore, we investigated the role of local plaque burden and systemic risk factors on coronary vascular remodeling in 25 patients (49 segments) with angiographically normal or minimally diseased coronary arteries by intravascular ultrasound. In an additional 12 patients without coronary atherosclerosis, physiological vessel tapering was determined and used to calculate the extent of remodeling in diseased segments. An increase in local plaque burden was directly correlated with positive vascular remodeling (r = 0.54, P<0.001). However, cardiovascular risk factors like hypertension (P<0.001) and hypercholesterolemia (P = 0.03) were associated with reduced positive or even negative remodeling. Moreover, the total number of classical cardiovascular risk factors was a strong predictor for reduced positive remodeling (P for trend <0.001). In contrast, coronary flow reserve, a measure of shear stress imposed on the vessel wall, positively correlated with compensatory enlargement (r = 0.44, P = 0.002). By multivariate analysis, plaque burden (P = 0.001), hypertension (P = 0.001) and coronary flow reserve (P = 0.018) proved to be independent determinants of vascular remodeling of epicardial coronary arteries. Cardiovascular risk factors impair compensatory arterial enlargement and even predispose to shrinkage of epicardial arteries during the initial stage of atherosclerosis. Reduced positive vascular remodeling might contribute to the clinical manifestation of CAD by facilitating the development of flow-limiting stenoses in patients at risk.